HEAD RESTRAINT FOR A VEHICLE SEAT 



CROSS-REFERENCE TO RELATED APPLICATION 
The present application is a continuation of 
PCT/EP03/02333, which was filed March 7, 2003, and is 
incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 
The present invention relates to a head restraint 
for a vehicle seat, in particular for a motor vehicle 
seat, with the head restraint having a fixed first 
subassembly, a moveable second subassembly, and a drive, 
which is normally retained by a locking unit, for moving 
the second subassembly forward relative to the first 
subassembly . 

DE 39 00 495 Al discloses a head restraint of the 
above-described type, in which a displaceable mass is 
provided as a sensor. In the event of a crash, the 
sensor releases a locking unit, so that a padded element 
is pushed rapidly forward by pressure stores acting upon 
a piston and by springs. 

BRIEF SUMMARY OF THE INVENTION 
An aspect of the present invention is the provision 
of improvements to head restraints. In accordance with 
one aspect of the present invention, a head restraint for 
a vehicle seat, in particular for a motor vehicle seat, 
has a fixed first subassembly, a moveable second 
subassembly, and a drive for moving the second 
subassembly forward relative to the first subassembly, 
with the drive normally being retained by a locking unit 
which includes a clamping magnet. 

Because the locking unit has a clamping magnet (i.e. 
is designed as a locking unit having magnetic retaining 
force) a reliable and rapid transfer of the locking unit 
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from the locked state into the unlocked state is ensured 
with a compact construction.* In comparison to 
interlocking solutions, in which a friction has initially 
to be overcome, the solution according to the present 
invention, which is virtually frictionless in the 
uppermost plane of the locking unit, can be released more 
rapidly. In addition, the magnetic retaining force which 
is preferably applied by a permanent magnet is not prone 
to failure. By way of a coil which is preferably 
provided, the magnetic retaining force can be changed 
rapidly and to a great extent, for example by, in the 
event of a crash, the coil of the clamping magnet being 
energized and a magnetic field which is opposed to the 
permanent magnet being built up (i.e., the force of the 
clamping magnet being weakened) . However, it is also 
possible to reinforce the magnetic field in order to 
reinforce an attracting retaining force. 

The magnetic retaining force is preferably used in 
such a manner that, in a locked state of the locking 
unit, the clamping magnet secures or holds back the 
tensioned drive, for example a spring, via retaining 
means, this generally not taking place directly and 
immediately, but rather indirectly and in a number of 
stages by way of suitable step-up ratios. In the event of 
a crash, the pretensioned retaining means, with the 
clamping magnet preferably weakened, then releases the 
tensioned drive, i.e. releases it in a pretension- 
assisted manner, in particular in a spring-assisted 
manner. In comparison to solutions in which release takes 
place in an opposed manner to a pretension, this is more 
favorable in terms of time, i.e. release takes place more 
rapidly with the solution according to the present 
invention. The clamping magnet may also indirectly secure 
the drive in another manner, i.e. may maintain the locked 
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state/ by it securing or holding back pretensioned 
release means which, in the event of a crash, act when 
released on the retaining means and therefore cancel the 
locked state, in which the retaining means retain the 
tensioned drive. 

Preferred retaining means which are provided are 
pivotable structural elements, such as catches, 
intercepting elements, clamping elements and the like, 
which, under their own spring loads, take up certain 
relative positions with respect to one another. Two 
retaining means (for example, a catch and an intercepting 
element or a catch and a retaining spring combined with a 
release lever) are preferably blocked both in the locked 
state and in the unlocked state, specifically in 
different, defined relative positions which are, for 
example, tilted with respect to each other. The unlocked 
state can therefore be configured in such a manner that 
the locking unit is ready to be reset, i.e. can hold the 
drive again. A clamping plate can be connected in an 
articulated manner to the intercepting element or can be 
connected to the release lever used as the release means, 
and thus, by way of a movement, can either force the 
intercepting element to release the catch or, by acting 
upon the retaining means, can end the locked state. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention is explained in greater detail 
below with reference to two exemplary embodiments 
illustrated in the drawings, in which: 

Fig. 1 shows a perspective partial view, which is 
illustrated partially cut away, of the structure of the 
head restraint according to the first exemplary 
embodiment with a viewing direction obliquely from the 
rear. 
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Fig. 2 shows a schematic, perspective v.iew of the 
head restraint with a viewing direction corresponding to 
Fig. 1, 

Fig. 3A shows a partial view of Fig. 1 which shows 
the locking unit in the locked state. 

Fig. 3B shows an illustration corresponding to 
Fig. 3A which shows the locking unit in the unlocked 
state. 

Fig. 4A shows a perspective partial view of the 
locking unit in the locked state with a viewing direction 
obliquely from the front. 

Fig. 4B shows an illustration corresponding to 
Fig. 4A in the unlocked state. 

Fig, 5A shows the catch and intercepting element in 
the locked state of the locking unit. 

Fig. 5B shows an illustration corresponding to 
Fig. 5A in the unlocked state. 

Fig. 6 shows a section through the head restraint 
according to the second exemplary embodiment in the 
locked state, and 

Fig. 7 shows a section corresponding to Fig. 6 in 
the unlocked state . 

DETAILED DESCRIPTION OF THE INVENTION 
In the first exemplary embodiment, a head restraint 
1 for a vehicle seat has two head restraint rods 5 by way 
of which it is fastened to the backrest of the vehicle 
seat. The head restraint 1 comprises a fixed, first 
subassembly 1' and a moveable, second subassembly 1''. 
In the event of a crash, in particular in a rear crash, 
the second subassembly 1^' is moved forward relative to 
the fixed, first subassembly 1'.. For this, the head 
restraint 1 has a support 11, which is arranged between 
the two head restraint rods 5, as the structure of the 
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fixed, first subassembly 1' , and an impact body 13 
(illustrated by broken lines in Fig. 1) as the structure 
of the moveable, second subassembly 1' ' , which is 
articulated on the support ll by way of a four-bar 
linkage (not fully illustrated but see the four-bar 
linkage of Figs. 6 and 7 for example) . A pretensioned 
double leg spring 15 is used as the drive of the impact" 
body 13 in the event of a crash (e.g., in response to an 
event of predetermined magnitude) . 

The double leg spring 15 is normally retained by a 
locking unit 21, the locked state of which is described 
below. The locking unit 21 has a housing 23 which is 
mounted on the support 11 and in which a catch 2 5 is 
mounted in a manner such that it can pivot about a catch 
bolt 27 and which, with its catch mouth 25', secures a 
horizontally extending central section of the 
pretensioned double leg spring 15. The catch 25, which is 
pretensioned in the opening direction by a catch spring 
29, is retained by an intercepting element 31 which is 
arranged in the opening direction and bears via a 
retaining cam 31' against a retaining lug 25'' of the 
catch 25. The intercepting element 31 is mounted 
pivotably in the housing 23 on an intercept ing-element 
bolt 33 and is pretensioned upwards by a weak 
intercepting-element spring 35, i.e. acts counter to the 
catch spring 29. 

A U-shaped, downwardly open sheet metal bracket 41 
is fixed at its free ends by way of a sheet metal bracket 
bolt 43 on the intercepting element 31. The sheet metal 
bracket bolt 43 engages in slotted guides 23' of the 
housing 23. The sheet metal bracket 41 bears, on its 
upper side, an insulating plate 45 which is in the form 
of a circular disc, is made of plastic and on which an 
annular clamping plate 4 7 of the same diameter is riveted 
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to the sheet metal bracket 41 through the insulating 
plate 45 or is adhered in a modified form. The clamping 
plate 47, which consists of soft iron, bears against the 
underside of a cylindrical ly shaped clamping magnet 4 9 
which is provided with a permanent magnet and a coil 
which is wound around it and is initially unenergized. 
The clamping magnet 4 9 has an annular groove with which 
it is pushed into a fork- shaped tab region of the housing 
23 and thereby fixed. The magnetic retaining force of the 
clamping magnet 49 thus retains the locking unit 21 in 
the locked state via the previously described retaining 
means . 

In the event of a crash, the locking unit 21 
transfers from the locked into the unlocked state. For 
this purpose, a control unit (not illustrated) which is 
connected to an acceleration sensor energizes the coil of 
the clamping magnet 49, the magnetic field of which is 
opposed to that of the permanent magnet . The retaining 
force of the clamping magnet 49 is reduced as a result, 
i.e. the clamping plate 47 can move together with the 
sheet metal bracket 41 via the intercepting element 31. 
The spring- loaded catch 25 can therefore press the 
intercepting element 31 downward, i.e. the retaining cam 
31' is released from the retaining lug 25''. With the 
pivoting movement of the intercepting element 31, the 
clamping plate 47 executes a tilting movement which is 
defined by the sheet metal bracket bolt 43 being guided 
in the slotted guides 23'. The catch spring 29 pivots the 
catch 2 5 in the opening direction until the retaining lug 
25'' passes into a retainer 31'' of the intercepting 
element 31 arranged above the retaining cam 31', and the 
catch 25 is blocked as a result. The opening catch 25 
releases the double leg spring 15 which flicks the impact 
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body 13 forward, so that it approaches the occupants 
head. 

In order to restore the system, i.e. to reset it, 
the impact body 13 can be pushed back into its starting 
position, as a result of which it tensions the double leg 
spring 15. As soon as the double leg spring 15 comes into 
contact with a lip of the catch mouth 25', it pivots the 
catch 25 in the closing direction counter to the force of 
the catch spring 29. The retaining lug 25'' is removed 
from the retainer 31'', so that the intercepting-element 
spring 35 pivots the intercepting element 31 back, i.e. 
upward, where it again retains the catch 25. The clamping 
plate 47 which is lifted above the sheet metal bracket 41 
passes again into contact with the clamping magnet 4 9 
and, owing to the attracting force of the latter, retains 
the intercepting element 31 at the top, i.e. retains the 
locking unit 21 in the locked state. 

The second exemplary embodiment largely corresponds 
with the first exemplary embodiment, for which reason 
identical and identically acting components bear 
reference numbers which are higher by 100. The head 
restraint 101 likewise has a support 111 on two head 
restraint rods 105 as the structure of a fixed, first 
subassembly, and an impact body 113 which can be moved 
relative to the support 111 by way of two four-bar 
linkages, as the structure of a moveable, second 
subassembly. A double leg spring 115 which is retained by 
a locking element 121 is provided as the drive for the 
impact body 113, The locking unit 121 has an intercepting 
plate 122 which can be pivoted coaxially with the double 
leg spring 115 and holds the latter back and on the free 
end of which a horizontally arranged retaining bolt 124 
is provided. A catch 12 5, which can be pivoted about a 
catch bolt 127 and is pretensioned in the opening 
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direction by a catch spring 129, secures the retaining 
bolt 124 in an interlocking manner. 

A retaining spring 131 is wound with part around a 
spring-retaining bolt 133. With the other part, which 
defines a moveable bearing arm and is angled at the end 
and is provided with a round element, the retaining 
spring 131 engages behind the catch 125 on the side which 
is in advance in the opening direction. In this case, the 
bearing arm points approximately in the opening 
direction, and so the catch 125 can only exert a small 
opening moment on the retaining spring 131. A release 
lever 141 which is likewise mounted pivotably on the 
spring-retaining bolt 133 is pretensioned by a release 
spring 144, the release lever bearing, on the side which 
faces away from the release spring 144, a clamping plate 
147 which consists of soft iron and is attracted by a 
clamping magnet 149 counter to the force of the release 
spring 144 . 

The clamping magnet 14 9 again has an initially 
unenergized coil and a permanent magnet which, in the 
locked state of the locking device 121, applies the 
necessary magnetic retaining force in order to retain the 
release lever 141 and therefore the entire locking device 
121. In the event of a crash, the coil is briefly 
energized, i.e. with a pulse, the orientation of the coil 
causing the magnetic field of the permanent magnet to be 
weakened and therefore significantly reducing the 
magnetic retaining force of the clamping magnet 149. The 
clamping magnet 14 9 therefore releases the clamping plate 
147, so that the release spring 144 can pull the release 
lever 141 away from the clamping magnet 14 9, upward in 
the drawing. The retaining spring 131 is coupled to the 
release lever 141 so that it can be carried along, with 
the result that it is likewise pulled upward. As a . 
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result, the catch 125 comes free, so that the catch 
spring 12 9 can open the catch 125, i.e. the intercepting 
plate 122 and therefore the double leg spring 115 are 
released by the locking device 121 which is unlocked in 
this manner, whereupon the impact body 113 is extended. 

In order to restore the head restraint 101, the 
release lever 141 is brought back to the clamping magnet 
149 by which it is again attracted via the clamping plate 
147. When the impact body 113 is pressed back, the 
retaining bolt 124 passes into the opened catch 125 and 
rotates the latter back. As soon as the retaining spring 
131 can engage behind the catch 125 again, the locking 
device 121 is again in a locked state. 
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